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(57)  There is provided a digital camera to which
external programs can be installed for appending
desired actions thereto. Print image data generating
programs to be stored in a recording medium in the dig-
ital camera are transmitted from a personal computer,
an external extended recording medium of the digital
camera, or an external device via a modern and a com-
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munication line. In any cases, the stored programs are
read out at desired time to execute an print image data
generating processing which transmits the print image
data to a printer for printing the image. The stored pro-
gram can be deleted at a desired time.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a digital
camera and, more particularly, a digital camera to which
new functions can be attached and a function append-
ing method of appending new functions to the digital
camera. As such new functions, there are a direct print
function for printing picked-up image data with the use
of a printer, a communication function for transmitting
the image data to terminals located at remote places by
using a transmission network, etc.

BACKGROUND ART

[0002] In recent years, the digital camera (elec-
tronic still camera) are developed and on the market,
and are now spreading. Normally the picked-up image
result by the digital camera (digitized color image data)
are printed. A personal computer (abbreviated as "PC"
hereinafter) and a printer, a video printer, or the like are
employed to output the print.

[0003] In the case of the digital camera which
employs an internal memory medium to record the
image data, an output terminal of the digital camera and
an input terminal of PC are connected to each other via
a serial cable, then image signals (image data) are
installed into PC via an interface such as RS232C to
apply the imaging processing, and then the color image
are printed by the printer.

[0004] In the case of the digital camera which
employs a memory card to record the image data, the
image data are installed into PC by reading the memory
card by a memory card reader (reading device) to apply
the imaging processing, and then the color image are
printed by the printer. In color printing, in order to print
the color image (video) with high precision, print image
data generating processing is executed by using pro-
grams on the PC side. And then bit map data, which are
prepared every print color necessary for drawing, and a
control signal are provided to the printer to perform the
color printing operation.

[0005] The programs for the print image data gen-
erating processing are contained in programs which are
called a printer driver in a data process module 210
shown in Fig.10. A normal printer driver 220 contains
three groups of programs, i.e., a rasterizer, a color cor-
rection module, and a halftone module.

[0006] First the JPEG (Joint Photographic Experts
Group) compressed image data are expanded by an
expansion program 216 to be stored in a memory, then
their Y, U, V components are converted into R, G, B
components, and then the images are displayed on a
monitor 230 by using an image display/selection appli-
cation program 218. Then, the user selects the to-be-
printed image from the displayed images.

[0007] The selected image data are processed by a
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rasterizer 221 in the printer driver 210. The image data
are separated into three primary colors of R (red), G
(green), and B (blue) to constitute RGB multitone (e.g.,
256 tones) bit image data which are subjected to the
raster conversion every color.

[0008] The color correction process is then applied
to the RGB multitone bit image data, which are sub-
jected to the raster conversion, via a color correction
module 222 so as to correlate the image data with print-
ing colors. Thus, RGB multitone bit the image data are
converted into printing CMYK multitone bit image data
which are separated into C (cyan), M (magenta), Y (yel-
low) and K (black).

[0009] The CMYK multitone bit image data is sup-
plied to a halftone module 223 where halftone process
(binarization process) is carried out by the dither
method, the error diffusion method, etc. Thus, color allo-
cation or arrangement on the bit map is decided every
color, and binary bit maps (binary data tables) are
formed respectively. Then, the PC sends the bit map
data as well as the printing control signal and the plot-
ting signal to a printer 240. The printer 240 executes a
printing operation based on the control signal and the bit
map data for each color to reproduce the color image on
a recording paper.

[0010] Meanwhile, there is the digital camera which
has a function for outputting the image as NTSC video
signals and thus outputs the image to a video printer by
using video signals. Since the video printer effects color
adjustment by converting the input video signal into the
digital signal once and then converting the digital signal
into the analogue signal again, RGB multitone (e.g., 256
tones) bit image data which are separated into three pri-
mary colors of R, G, B can be obtained. However, since
The D/A conversion in the digital camera and the A/D
conversion on the video printer side are repeated, there
are such problems peculiar to the analogue technology
that the quality of image is easily deteriorated and also
the image lacks the stability.

Also, normally many application programs other than
image (or video) print processing are installed in the PC
because of its versatility. Since these application pro-
grams and the above printer driver are operated under
management of OS such as Windows, MS-DOS (both
are trademarks of Microsoft Corporation), etc., when
the print processing of the image is performed, the user
must execute the command input operation defined by
the OS, to load the print processing application program
and the printer driver from the storing device (e.g., mag-
netic disk), which store them, into an internal memory of
the PC and to set the PC into the executable state. How-
ever, there are such problems that it take a lot of time
(so-called an overhead time) to load the command
input, the print processing application program, and the
printer driver and that it requires time to start up the PC
because several minutes are needed at least.

[0011] In addition, although the spread of the PC is
remarkable, many problems to be solved further are still
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remain in handling the PC actually. There is an indica-
tion that a large majority of the PC owner merely have
the PC but they cannot handle the PC. In order to print
the resultant image picked up by the digital camera,
there are also such problems that there will be caused
disadvantages that it is hard to install them or it is not
understood how to input the command even if these
users buy the image (video) print processing application
program and the printer driver and then try to install
them into the PC.

[0012] Furthermore, there are also such problems
that to prepare the expensive PC for merely printing the
picked-up image spoils extremely the users conven-
ience.

DISCLOSURE OF THE INVENTION

[0013] From the above mentioned background, in
order to spread the digital camera after this and to be
employed ordinarily in the usual home, there are
requests that the operation should be simplified in the
print processing of the resultant picked-up image and
the overhead time should be reduced to substantially
zero.

[0014] When the requests such that simplification of
the operation in the print processing of the resultant
picked-up image and reduction of the overhead time
into substantial zero are checked in the digital camera,
it is preferable that, for example, the image data are
directly output from the digital camera to the printer
without the intervention of the PC and thus the picked-
up image can be printed. Especially, since the user with-
out the PC can also get simply the resultant picked-up
image by the digital camera, satisfaction of such
requests will be expected to contribute to the wide
spread of the digital camera.

[0015] In this case, in order to effectively utilize the
limited memory capacity of the digital camera, it is
important that programs for generating print image data
each having a relatively large program size can be
installed from the external device into the digital camera
as occasion demands or such installed programs can
also be deleted. If the program is handled in such way,
different programs, for example, a direct printing pro-
gram, a communication program, an image correction
program, or the like, can be replaced and then
employed.

[0016] The present invention has been made in
view of the above problems and it is an object of the
present invention to provide a digital camera which has
a function appending means, and a digital camera func-
tion appending method which can selectively attach
functions necessary for the user to the digital camera
and can also delete such attached functions according
to the necessity.

[0017] In order to achieve the above object, there is
provided a function appending method for a digital cam-
era which records image data by converting an image
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pickup light photoelectrically, comprising the steps of: a
first process of receiving a program recorded on an
external recording medium to store the same into a
recording medium provided in the digital camera; and a
second process of reading the program from the record-
ing medium in the digital camera at a desired time and
then executing the same.

[0018] The function appending method further com-
prises a third process of deleting a desired program
from the recording medium in the digital camera.
[0019] In the first process, the program recorded on
the external recording medium is transmitted to the dig-
ital camera via a computer device and then stored into
the recording medium in the digital camera. Otherwise,
the program recorded on the external recording medium
which is connected exchangeably to the digital camera
is read and then stored into the recording medium in the
digital camera. Otherwise, the program recorded on the
external recording medium is transmitted to the digital
camera via a communication line and then stored into
the recording medium in the digital camera.

[0020] When the print image data generating pro-
gram is recorded onto the recording medium as the pro-
gram, the desired picked-up image can be output
directly to the printing device by executing the program
at a desired time. In addition, when the communication
program is recorded onto the recording medium, the
data can be communicate with the terminal device con-
nected to the communication line by executing the pro-
gram at a desired time.

[0021] In the method, the image data is recorded on
the recording medium of the digital camera. Accord-
ingly, there is no need to prepare the recording medium
for recording the program and the recording medium for
recording the image data separately.

[0022] The method of the present invention other
than the above contains those evident from description
of the best modes for implementing the present inven-
tion or the drawings as an aspect of the present inven-
tion.

[0023] According to the present invention, there is
also provided a digital camera for recording image data
by converting an image pickup light photoelectrically,
comprising: external program reception means for
receiving a program recorded on an external recording
medium to store the same into a recording medium pro-
vided therein; and execution control means for reading
the program from the recording medium at a desired
time to execute the same.

[0024] The digital camera further comprises pro-
gram deleting means for deleting a desired program
from the recording medium. The program is a print
image data generating program. The digital camera fur-
ther comprises print data transmitting means for trans-
mitting print image data generated by executing the
program to a printing device. Accordingly, the picture
image can be printed only by preparing the digital cam-
era and the printing device. Otherwise, the program is a
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communication program to communicate data with a
terminal device connected to a communication line.
Accordingly, data can be communicated via the commu-
nication line by executing the program.

[0025] In the digital camera, the image data is
recorded onto the recording medium provided therein.
Accordingly, there is no necessity to prepare the record-
ing medium for recording the program and the recording
medium for recording the image data separately.

[0026] The digital camera of the present invention
other than the above contains those evident from
description of the best modes for implementing the
present invention or the drawings as an aspect of the
present invention.

BRIEF DESCRPTION OF THE DRAWINGS

[0027]

Fig.1 is a block diagram showing an example of a
configuration of a digital camera according to the
present invention;

Fig.2 is a view showing an example for installing a
program into the digital camera;

Fig.3 is a view showing an example of a configura-
tion of a control means stored in a ROM;

Fig.4 is a view showing an example of print image
data generating programs being installed into the
digital camera;

Fig.5 is a flowchart applied when the print image
data generating program is installed from a per-
sonal computer, etc.;

Fig.6 is a flowchart applied when the installed print
image data generating program is deleted;

Fig.7 is a flowchart showing an example of genera-
tion of print image data for a color ink jet printer by
the print image data generating programs;

Fig.8 is a flowchart applied when the print image
data generating program is installed from an exter-
nal extended recording medium such as a memory
card, etc.;

Fig.9 is a flowchart applied when the print image
data generating program is installed from a terminal
device being connected to a communication line;
and

Fig.10 is a view showing an example of print image
data generating programs being employed when
the print image data are generated by the personal
computer.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] Next, embodiments of the present invention
will be explained with reference to the accompanying
drawings hereinafter.

[0029] Fig.1(a) is a block diagram showing an
example of a configuration of a digital camera 100
according to the present invention. The digital camera
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100 comprises an optical system 1 composed of lenses,
a diaphragm mechanism, etc., and for irradiating a
reflected light reflected from an imaging object onto a
CCD 2; a CCD 2 for converting an image pickup light
supplied from the optical system 1 into an electric sig-
nal; a signal processor 3 for processing the signal from
the CCD 2 and then outputting the signal as multi-val-
ued (R, G, B) raster data (image data) to a frame mem-
ory 6; a controller 4 for controlling operations of the
signal processor 3, the frame memory 6, a signal proc-
essor 7 and a recording medium controller 8, and con-
trolling the image processing, the image compression
processing, etc.; input means 5 for inputting an instruc-
tion from the user by the operation of the switch, etc. to
provide it to the controller 4; a signal processor 7 for
converting the R, G, B raster data on the frame memory
6 into a luminance component Y and color difference
components U and V; JPEG-compressing these com-
ponents; and executing the contraction process to gen-
erate thumbnail image; a recording medium controller 8
for receiving the output of the signal processor 7, exe-
cuting the write control to write JPEG-compressed
image data (referred to as "JPEG image data" hereinaf-
ter) and contracted image data (referred to as "thumb-
nail image data" hereinafter) into a predetermined
location of a recording medium 9 or an extended record-
ing medium 10, and executing the read control to read
respective recorded image data; an interface 11
employed to communicate the data between the digital
camera 100 and external devices, e.g., a personal com-
puter 200 such as the PC, a modem 150, and an ink jet
color printer 240; display means 15 composed of LED
indicators, etc., for displaying states of the switch and
functional specifications; and display means 16 com-
posed of a liquid crystal display, etc., for displaying the
object image or the picked-up image.

[0030] The recording medium 9 is composed of a 4
MB flash memory being fixed on the inside of the cam-
era 110. A 4 - 45 MB of Compact Flash (trademark of
SanDisk Corporation) card is provided attachably as the
extended recording medium 10. The extended record-
ing medium 10 is controlled by the recording medium
controller 8 to execute record of the image data, dele-
tion of the recorded image data, and
record/update/deletion of the program for appending the
function. If the extended recording medium 10 consists
of a memory card, a memory card interface (PCMCIA
interface (ATA interface): not shown) is also provided.
[0031] The interface 11 is a serial interface. The
present embodiment is so constructed that the print
image data generating program containing the printer
driver, set values, etc. are received from the PC via the
interface 11. As described later, in place of receiving the
print image data generating program containing the
printer driver, the set values, etc. from the PC, they can
be stored previously in the extended recording medium
10 such as the memory card, etc. and then installed into
the camera 100 from the extended recording medium
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10. Otherwise, the program stored on the extended
recording medium 10 may be operated as it is.

[0032] Fig.1(b) shows a configuration of the control-
ler 4. The controller 4 is composed of a CPU 41, a RAM
42, and a ROM 43. Control means 430 (Fig.3) which
consists of programs necessary for operation control
and data processing in the digital camera 100 is stored
in the ROM 43. If programs constituting the control
means 430 stored in the ROM 43 are stored in the
recording medium 9, the ROM 43 may be omitted.
[0033] Fig.2 is a view showing the case where
installing of the program into the digital camera, i.e., the
program and the set values necessary for the programs,
etc. are stored into an internal memory (the recording
medium 9 in the example in Fig.1) from an external
device 200 such as the PC, etc.

[0034] In an embodiment in Fig.2(a), the program
on a program storing medium 250 (e.g., magnetic disk
or CD-ROM) is transmitted from the external device 200
such as the PC to the digital camera 100 via the inter-
face 11, and the digital camera side receives the pro-
gram and then stores it into the recording medium 9
under control of the controller 4 and the recording
medium controller 8.

[0035] In an embodiment in Fig.2(b), the program
and the set values, etc. are stored previously in an
external extended recording medium 10' such as the
Compact Flash memory card, etc. Then, they are set in
the digital camera 100' as the extended recording
medium 10 and then stored in the recording medium 9
under control of the controller 4 and the recording
medium controller 8. When the program is installed from
the external extended recording medium 10' such as the
memory card, etc., individual memory cards may be
provided for easy selection of the user every optional
function (added function), i.e., every option program.
[0036] In an embodiment in Fig.2(c), the program
and the set values, etc. are received from an external
device 200' or a database 260 via the modem 150 and
the communication line 160, and the digital camera
100" side stores the received data into the recording
medium 9 under control of the controller 4 and the
recording medium controller 8.

[0037] In addition, a configuration which enables
selectively any one of installing of the programs from the
PC, etc., installing of the programs from the external
extended memory, and installing of the programs via the
communication line can be implemented by combining
two or all of embodiments in Figs.2(a), 2(b), 2(c). It is
needless to say that a plurality of programs can be
installed via any installing of the program.

[0038] Operations such as installing, storing, read-
ing, etc. of the program from the external device as
described above are executed by the controller 4 based
on the control means (program) 430 shown in Fig.3.
[0039] Fig.3 is a view showing an example of a con-
figuration of the control means 430 stored in the ROM
43. The control means 430 is composed of: means
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required for the operation control of the digital camera
100; image data processing means required for the
processes such as image data compression, etc. until
the image data are stored; and control means required
for management and execution of the external program.

[0040] Such control means 430 is a control means
required for management and execution of the external
program, and respective means (programs) for handling
expansion of the image data, generation of the print
data, and the optional processing. Such control means
installs a necessary program from the programs stored
in the external device, and controls execution of the
installed program.

[0041] The control means 430 comprises a control
system 431, operation judgement means 432, internal
programs 433, external program reception means 434,
data management means 435, and display data output
means 436. The control system 431 executes an overall
operation control of the digital camera 100, for example,
control of a diaphragm motor driver (not shown) of the
optical system, operation control of the signal processor
3, the frame memory 6, the signal processor 7 and the
recording medium controller 8, and execution control of
the instruction judgement means 432 and the display
data output means 436.

[0042] The instruction judgement means 432
judges what operation or processing is instructed by the
user when a desired operation or processing is selected
by the user by operating the input means 5 such as the
switch, etc. provided on the digital camera 100, and
then transfers the control to the concerned program of
the internal programs 433 or to the external program
reception means 434 in response to the judgement.
[0043] The internal programs 433 are made up of
programs for storing the picked-up image into the
recording medium 9, reading/writing the data from/into
the extended recording medium 10, and controlling LED
display in picking up the image, etc., and are built in the
ROM 43 as basic processing programs. As an example
of the internal program, there is a compression program
in the JPEG specification, which is necessary for writing
the image data into the recording medium 9 or the
extended recording medium 10.

[0044] The external program reception means 434
is started when the external program installing instruc-
tion is issued from the instruction judgement means
432.

[0045] When the program is installed from the PC,
etc., the external program reception means 434 assem-
bles program codes, etc. received via the interface 11
into a program executable format, and then transfers the
control to the data management means 435 (see first
embodiment).

[0046] Also, when the program is installed from the
external extended recording medium 10, the external
program reception means 434 receives the program
designated by the instruction judgement means 432 by
checking a program registration list (e.g., directory) on
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the external extended recording medium received via
the extended recording medium 10, and then transfers
the control to the data management means 435 (see
second embodiment).

[0047] Further, when the program is installed via
the communication line, the external program reception
means 434 contains a communication processing func-
tion for executing communication procedures (protocol),
assembles the program codes received via the interface
11 into the program executable format, and transfers the
control to the data management means 435.

[0048] The data management means 435 associ-
ates with load/deletion/addition of the picked-up image
data into/from the recording medium 9 and load/dele-
tion/addition of the program code installed from the
external device, and executes data management which
is equivalent to file management which is widely con-
ducted by the computer device such as the PC, etc.
[0049] The image data and the thumbnail image
data are processed by the internal programs 433 or a
circuit equivalent to this, and then installed onto the
recording medium 9 or the extended recording medium
10 by the recording medium controller 8.

[0050] The program, etc. (the program codes and
the set values) installed by the external device are
installed onto the recording medium 9 by the recording
medium controller 8. In this case, there is a necessity
that the recording location of the image data on The
recording medium 9 must be managed. For example,
the data must be written into empty areas (i.e., write
enable areas 9) when the image data are recorded, but
there is a need that the recording medium controller 8
must recognize which area of the recording medium 9 is
the empty areas.

[0051] For this reason, the data management
means 435 is constructed to handle a sheet of image
data as the data file, provide its registration list (e.g.,
directory) separately, and record the registration list
itself in a predetermined location of the recording
medium (a predetermined block if the recording medium
9 is composed of the flash memory, or a predetermined
sector and track if the recording medium 9 is composed
of the magnetic disk).

[0052] In the registration list, at least data type,
image data number (or ID number), recording start posi-
tion and recording end position of the image data,
pointer (continuous recording start position), and write
inhibit/enable flags are written into the recording
medium 9 as contents every one sheet of image data or
one program unit (described later), and at the same
time, the record of the image data is started from the
recording start position.

[0053] As the data type, there are the image data,
the thumbnail image data, and the program. In the case
of the program, it is preferable that the data type is
defined according to type of the program (distinction
such as the print data generating program, other
optional function program, etc.).
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[0054] Also, the pointer is the continuous recording
start position which is searched by the recording
medium controller 8 when an area where one data is to
be written is smaller than the size of the data. According
to employment of the pointer, the data can be logically
continuously written and read. In this case, if the record-
ing end position coincides with the end position of the
written data, a particular code (e.g., 0000) is written into
the pointer.

[0055] As for the write inhibit/enable flags, normally
the write inhibit code (flag) is written when the data are
installed while the write inhibit flag is replaced with the
write enable flag when the data are deleted, etc.

[0056] Since the data management means 435
checks the registration list, then treats the data as the
read inhibit data if the write enable flag is written into the
area, and then writes new data in the area, the data can
be treated to be deleted in fact.

[0057] The display data management means 435 is
not limited to a system which provides the directory and
then manages the JPEG image data and the programs
to be searched according to the direct access system,
as described above. The means may be constructed to
write several place data identification numbers to the
top of the thumbnail image data, the JPEG image data,
and the program (for example, A01 to An for the thumb-
nail image data, BO1 to Bn for the JPEG image data,
and CO01 to COn for the program) upon writing the data,
and then to manage recording information such as
attributes, write location, occupied areas of respective
data by searching the identification numbers from the
head of the recording medium 9.

[0058] Since the flash memory is employed as the
recording medium 9 in the embodiment, the physically
written information are canceled in unit of block when
the data are deleted. In this case, in the latter search
system, if the predetermined place is checked from the
top, it becomes invalid information (e.g., "00000000" in
a binary notation. The block size is different by the mak-
ers such as 1 block=512 B (byte), 32 KB (kilobyte). The
512 B one is employed in the present embodiment.)
[0059] The display data output means 436 outputs
selectively LED display data by the internal programs
433, display data such as the image, the menu, etc.,
optional function display data by the externally installed
program, and display data as the execution result of the
optional function onto the LED 15, the small control
LCD, or the liquid crystal display 16 of the digital camera
100.

[0060] In this case, the above externally installed
program is stored in the internal recording medium 9.
The externally installed program may be executed by
the CPU as it is upon execution, or may be executed by
the CPU by installing sequentially into the RAM 42
according to the control system. If the program is exe-
cuted on the internal recording medium 9, the data
management means 435 stores the program in the
internal recording medium 9 by assigning a continuous
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memory space thereto. Further, like the case of the print
data generating processing, if sizes of the processing
programs are large and a large working area is needed,
the frame memory 6 may be constructed to be
employed as the working area.

(Embodiments)

[0061] Fig.4 is a view showing an example of print
image data generating programs which are installed
into the digital camera from the external device. The
installed print image data generating programs 50 com-
prises a data expansion program 51, an RGB conver-
sion program 42, a printer driver 53, and a print data
transmission program 54. Also, the printer driver 53
includes a rasterizer, a color correction module, and a
halftone module, which have the same configurations
as the printer driver for the print image data generating
processing by the personal computer, etc.

(First Embodiment)
(1) Installing of External Program

[0062] Fig.5 is a flowchart applied when the print
image data generating program should be installed from
the external personal computer system such as the PC,
etc. into the digital camera 100. The installing of the
print image data generating program will be explained
with reference to Fig.1, Fig.2(a), Fig.3, and Fig.4 herein-
after.

[0063] As premises, it is assumed that a power sup-
ply of the digital camera 100 is turned ON, the user
turns ON a program installing switch provided on the
digital camera 100, the PC 200 and the digital camera
100 are connected to each other via a dedicated cable
30, and the user executes the operation to transmit the
program from the program storing medium 250 (e.g.,
magnetic disk) of the PC 200 to the digital camera 200.
[0064] When the program installing switch is turned
ON, the input means 5 sends a switch-ON signal to the
controller 4 (S1). The program installing switch is used
commonly with an image direct print option selecting
switch, for example. In addition, in place of the provision
of the program installing switch, the menu is displayed
on the liquid crystal display 16 to select the program
installing menu. Further, program installing can be
started by transmitting a dedicated command for install-
ing the program from the PC 200 to the digital camera
100. In this case, steps S1, S2 are omitted and the proc-
ess is started from step S3.

[0065] When the controller 4 receives the above
signal, the control system 431 transfers the control to
the instruction judgement means 432. Then, the instruc-
tion judgement means 432 checks whether or not the
concerned signal is a signal equivalent to the program
installing switch ON. If the concerned signal is the signal
equivalent to the program installing switch ON, the

10

15

20

25

30

35

40

45

50

55

instruction judgement means 432 transfers the control
to the external program reception means 434. Con-
versely, unless the concerned signal is the signal equiv-
alent to the program installing switch ON, the instruction
judgement means 432 further checks the type of the
signal and then transfers the control to the correspond-
ing internal programs 433 (S2).

[0066] On the PC 200 side, when the program
transmitting operation is carried out, the program trans-
mitting command is transmitted to the digital camera
100 and then waits the response from the digital camera
100 (S3).

[0067] When the external program installing
instruction corresponds to the program installing from
the PC, etc., the external program reception means 434
waits for the reception of the program transmission
command from the PC 200. Then, when the external
program reception means 434 receives the program
transmission command, it transmits a request-to-send
program command to the PC 200 (S4).

[0068] When the PC 200 side receives the request
command for transmitting program, it transmits the pro-
gram code (object program) of the print image data gen-
erating program and the set values from the program
storing medium 250 to the digital camera 100 via the PC
side interface and the dedicated cable 30 (S5).

[0069] The external program reception means 434,
when receives the program code and the set values
from the PC 200 via the interface 11, assembles the
result into a predetermined format and then transfers
the control to the data management means 435 (S6).
[0070] The data management means 435, when
receives the program code from the external program
reception means 434, searches the directory (file regis-
tration list) of the recording medium 9 via the recording
medium controller 8 to find empty areas or the write
enable areas, then writes the recording start locations
of the data type indicating the program, the program ID,
the program code into the directory, and then starts the
writing of the program code into the recording medium 9
(S7). In this case, if the writing area is smaller than an
amount of the program code in data size, the data man-
agement means 435 writes the continuous writing loca-
tion into the pointer, and then continues to write the data
into the continued area. However, if the program should
be executed on the recording medium 9, the data man-
agement means 435 searches the continued area to
write the data. If no necessary continued area can be
searched, the data management means 435 performs
the error process.

[0071] When the writing process of the read pro-
gram code for one program unit is terminated, the data
management means 435 writes the storing end location
and the write inhibit flag into the directory, and then pre-
pares for the writing process for a succeeding program
unit (S8). In this disclosure, the "program unit" means
the program if the program is composed of one module,
otherwise individual module or segment if the program
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is composed of a plurality of modules or segments.

(2) Deletion of Installed Program

[0072] Fig.6 is a flowchart applied when the print
image data generating program being installed and
recorded should be deleted.

[0073] When a program deletion switch is turned
ON, the input means 5 sends a program deletion switch
ON signal to the controller 4 (S11). In this case, in place
of the program deletion switch, the menu may be dis-
played on the liquid crystal display 16 to select a print
image data generating program deletion menu.

[0074] When the controller 4 receives the program
deletion signal, the control system 431 transfers the
control to the data management means 435. The data
management means 435 displays the program ID in the
directory on the liquid crystal display 16 (S12).

[0075] When the user designates the deletion pro-
gram by the input means 5, the deletion object program
number is sent to the controller 4 (S13).

[0076] When the controller 4 receives a signal con-
taining the information indicating the deletion, the data
management means 435 checks the program ID list in
the directory of the recording medium 9 via the record-
ing medium controller 8, then the write inhibit flag of the
concerned program is replaced with the write enable
flag, and then the deletion processing is completed
(S14).

(3) Direct Print of Picked-up Imaged

[0077] Fig.7 is a flowchart showing an example of
generation of the print image data for the color ink jet
printer by the installed print image data generating pro-
grams.

[0078] When the user turns ON the request switch
of print processing for desired image, the input means 5
sends the request for image print processing to the con-
troller 4 (S31). In this case, in place of the request
switch for image print processing, the menu may be dis-
played on the liquid crystal display 16 to select an image
printing function.

[0079] When the controller 4 receives a signal
equivalent to the request for image print processing, the
control system 431 first instructs the recording medium
controller 8 to read the compressed data expansion pro-
gram 51 of the image print processing programs 50
stored in the recording medium 9, and then the record-
ing medium controller 8 transfers the compressed data
expansion program 51 to the RAM 42 via the bus 20
(S32).

[0080] When transfer of the compressed data
expansion program 51 is ended, the control system 431
carries out execution control of the compressed data
expansion program 51. Then, the compressed data
expansion program 51 transfers the corresponding
image data (compressed data) to the frame memory 6
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via the recording medium controller 8, and executes the
expansion process for the compressed image data
(S33).

[0081] After the expansion process for the com-
pressed image data has been completed, the control
system 431 causes to transfer the RGB conversion pro-
gram 52 from the recording medium 9 to the RAM 42
(S34).

[0082] When transfer of the RGB conversion pro-
gram 52 is completed, The control system 431 performs
execution control of the RGB conversion program 52.
Thus, the RGB conversion program 52 converts the
image data consisting of YUV components in the frame
memory 6 into The image data consisting of R (red), G
(green), B (blue) components (S35).

[0083] When the RGB conversion process of the
image data is completed, the control system 431
causes to transfer the rasterizer 531 of the printer driver
53 from the recording medium 9 to the RAM 42 (S36).
[0084] When transfer of the rasterizer 531 is fin-
ished, the control system 431 performs the execution
control of the rasterizer 531. Then, the rasterizer 531
changes the image data into the RGB multitone (e.g.,
256 tones) bit image data which are subjected to the
raster conversion every R, G, B (S37).

[0085] When the process effected by the rasterizer
531 is ended, the control system 431 causes to transfer
the color correction module 532 of the printer driver 53
from the recording medium 9 to the RAM 42 (S38).
[0086] When transfer of the color correction module
532 is finished, the control system 431 performs the
execution control of the color correction module 532.
Then, in order to correlate the raster data converted by
the rasterizer 531 with the printing color, the color cor-
rection module 532 applies the color correction process
to the RGB multitone bit image data to convert them into
the printing CMYK multitone bit image data consisting of
C (cyan), M (magenta), Y (yellow), and K (black) (S39).
[0087] When the process conducted by the color
correction module 531 is terminated, the control system
431 causes to transfer the halftone module 533 of the
printer driver 53 from the recording medium 9 to the
RAM 42 (S40).

[0088] When transfer of the halftone module 533 is
completed, the control system 431 performs the execu-
tion control of the halftone module 533. Then, the half-
tone module 533 applies a halftoning to the CMYK
multitone bit image data, which are obtained via the
color correction module 532, by the dither method, the
error diffusion method, etc. Thus, color allocation or
arrangement on the bit map is decided every color, and
then binary bit maps (binary data tables) are formed
respectively (S41).

[0089] When the process of the halftone module
533 is terminated, the control system 431 transfers the
control to the print data transmission means 54. The
print data transmission means 54 transmits the printing
control signal and binary bit map data to the ink jet color
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printer 240 via the parallel interface 13 (S42).

[0090] As a result, the color printer 240 can receive
directly the printing control signal and the printing data
from the digital camera 100 and then print/reproduce
the picked-up image on the recording paper.

{(Second Embodiment)

[0091] Fig.8 is a flowchart applied when the print
image data generating program is installed from the
externally extended recording medium such as the
memory card, etc. to the digital camera 100. In this
case, deletion of the installed and recorded print image
data generating program and also the direct print
processing onto the ink jet printer device by the installed
print image data generating program are similar to
those in the first embodiment (Fig.6, Fig.7). The second
embodiment will be explained with reference to Fig.1,
Fig.2(b), Fig.3, and Fig.4 hereinafter.

[0092] As premises, it is assumed that the power
supply of the digital camera 100 is turned ON, the
extended recording medium such as the memory card
in which the print image data generating program is
stored is set into the digital camera 100 by the user, and
the user turns ON the program installing switch.

[0093] In Fig.8, when the program installing switch
is turned ON, the input means 5 sends the signal equiv-
alent to the switch ON to the controller 4 (S1'). The pro-
gram installing switch is used commonly with the image
direct print option selecting switch, for example. In addi-
tion, in place of the provision of the program installing
switch, the menu is displayed on the liquid crystal dis-
play 16 to select the program installing menu.

[0094] When the controller 4 receives the above
signal, the control system 431 transfers the control to
the instruction judgement means 432. Then, the instruc-
tion judgement means 432 checks whether or not the
concerned signal is a signal equivalent to the program
installing switch ON. If the concerned signal is the signal
equivalent to the program installing switch ON, the
instruction judgement means 432 transfers the control
to the external program reception means 434. Con-
versely, unless the concerned signal is the signal equiv-
alent to the program installing switch ON, the instruction
judgement means 432 further checks the type of the
signal and then transfers the control to the correspond-
ing internal programs 433 (S2').

[0095] When the external program installing
instruction corresponds to the program installing from
the externally extended memory, the external program
reception means 434 checks the program registration
list (e.g., directory) on the received externally extended
recording medium 10', then selects the program
instructed by the instruction judgement means 432, and
then transfers the control to the data management
means 435 (S6').

[0096] The data management means 435, when
receives the program from the external program recep-
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tion means 434, searches the directory (file registration
list) of the recording medium 9 via the recording
medium controller 8 to find empty areas or the write
enable areas, then writes the recording start locations
of the data type indicating the program, the program ID,
the program code into the directory, and then starts the
writing of the program into the recording medium 9 (S7).
In this case, if the writing area is smaller than an amount
of the program code in data size, the data management
means 435 writes the continuous writing location into
the pointer, and then continues to write the data into the
continued area.

[0097] When the writing process of the read pro-
gram code for one program unit is terminated, the data
management means 435 writes the storing end location
and the write inhibit flag into the directory, and then pre-
pares for the writing process for a succeeding program
unit (S8).

{Third Embodiment)

[0098] Fig.9 is a flowchart applied when the print
image data generating program is installed into the dig-
ital camera 100 from the terminal device being con-
nected to the communication line. In this case, deletion
of the installed and recorded print image data generat-
ing program and also the direct print processing onto
the ink jet printer device by the installed print image data
generating program are similar to those in the first
embodiment (Fig.6, Fig.7). The third embodiment will be
explained with reference to Fig.1, Fig.2(c), Fig.3, and
Fig.4 hereinafter.

[0099] As premises, it is assumed that the power
supply of the digital camera 100 is turned ON, and the
digital camera 100 is connected to the external device
via the communication line.

[0100] When the program installing switch is turned
ON, the input means 5 sends the signal equivalent to
the switch ON to the controller 4 (S1). The program
installing switch is used commonly with the image direct
print option selecting switch, for example. In addition, in
place of the provision of the program installing switch,
the menu is displayed on the liquid crystal display 16 to
select the program installing menu.

[0101] When the controller 4 receives the above
signal, the control system 431 transfers the control to
the instruction judgement means 432. Then, the instruc-
tion judgement means 432 checks whether or not the
concerned signal is a signal equivalent to the program
installing switch ON. If the concerned signal is the signal
equivalent to the program installing switch ON, the
instruction judgement means 432 transfers the control
to the external program reception means 434. Con-
versely, unless the concerned signal is the signal equiv-
alent to the program installing switch ON, the instruction
judgement means 432 further checks the type of the
signal and then transfers the control to the correspond-
ing internal programs 433 (S2).
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[0102] When the external program installing
instruction corresponds to the program installing via the
communication line, the external program reception
means 434 transmits the request-to-send program com-
mand to the external device 200' via the modem 150
and the communication line 160 (S4').

[0103] When the external device 200’ side receives
the request command for transmitting program, the
external device 200' transmits the print image data gen-
erating program, etc. (the program code and the set
value) to the digital camera 100 via the modem 150 and
the communication line 160 (S5').

[0104] The external program reception means 434,
when receives the program, etc. via the communication
line 160, assembles the result into a predetermined for-
mat and then transfers the control to the data manage-
ment means 435 (S6').

[0105] The data management means 435, when
receives the program, etc. from the external program
reception means 434, searches the directory (file regis-
tration list) of the recording medium 9 via the recording
medium controller 8 to find empty areas or the write
enable areas, then writes the recording start locations
of the data type indicating the program, the program ID,
the program code into the directory, and then starts the
writing of the program into the recording medium 9 (S7).
In this case, if the writing area is smaller than an amount
of the program code in data size, the data management
means 435 writes the continuous writing location into
the pointer, and then continues to write the data into the
continued area.

[0106] When the writing process of the read pro-
gram code for one program unit is terminated, the data
management means 435 writes the storing end location
and the write inhibit flag into the directory, and then pre-
pares for the writing process for a succeeding program
unit (S8).

[0107] In the above embodiments, the example
where the print image data generating program is
installed from the external device into the digital camera
has been explained. However, the externally installed
program is not limited to the printimage data generating
program. For example, the communication program
which is required to communicate the data between the
external device and the communication terminal via the
communication line is installed from the external device
(or the concerned terminal device), and then the thumb-
nail image, the JPEG compressed image data, or the
print image data, which are stored in the recording
medium, are transmitted to the concerned terminal
device. In addition to this, installing of the application
program which is necessary for the execution of the
additional functions of the digital camera and transmis-
sion of the execution result to the external device may
be conducted similarly.

[0108] Also, the image data recording medium is
employed as the storing location of the externally
installed program. However, for example, the digital
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camera may be constructed to provide the installed pro-
gram storing memory separately. In addition, the frame
memory is employed as the working area in executing
the installed program, but the RAM or other memory
provided to the digital camera may be employed as the
working area. Otherwise, the installed program may be
operated on the internal recording medium 9.

[0109] Further, in order to enable installing of the
external program selectively via the external device
such as the PC, etc., the extended recording medium,
or the communication line, the installing method select-
ing switch may be provided on the main body of the dig-
ital camera, otherwise an installing method selecting
menu may be displayed on a display means like the lig-
uid crystal display to be selected.

[0110] Three embodiments of the present invention
have been explained as above, but it is needless to say
that the present invention is not limited to the above
embodiments and various variations may be adopted.

INDUSTRIAL APPLICABILITY

[0111] According to the digital camera function
appending method or the digital camera of the present
invention, since the program can be installed from the
external device or the extended recording medium, then
stored in the internal recording medium and then exe-
cuted, there is no need to increase the programs stored
in the ROM, etc. Therefore, the limited memory capacity
of the digital camera can be utilized effectively.

[0112] Also, since recorded program can be
deleted, it can be avoided to use the internal recording
medium wastefully and thus to utilize the internal
recording medium efficiently as the image memory, and
therefore the sacrifice of the recordable image data can
be suppressed to the lowest minimum. Since the user
who wants to add the function can supplement neces-
sary functions only, the needs of individual user can be
satisfied.

[0113] In addition, since the print image data gener-
ating program can be installed from the external device,
the print image data can be output directly from the dig-
ital camera to the printer and printed by the printer. In
other words, direct print of the picture image without the
intervention of the computer can be achieved.

Claims

1. A function appending method for a digital camera
which records image data by converting an image
pickup light photoelectrically, comprising the steps
of:

a first process of receiving a program recorded
on an external recording medium to store the
program into a recording medium provided in
the digital camera; and

a second process of reading out the program
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from the recording medium in the digital cam-
era at a desired time and then executing the
read out program.

The function appending method as set forth in
claim 1, further comprising: a third process of delet-
ing a desired program from the recording medium
in the digital camera.

The function appending method as set forth in
claim 1 or 2, wherein the program recorded on the
external recording medium is transmitted to the dig-
ital camera via a computer device and then stores
the received program into the recording medium in
the digital camera in the first process.

The appending method as set forth in claim 1 or 2,
wherein the program recorded on the external
recording medium which is connected exchangea-
bly to the digital camera is read and then stores the
program into the recording medium in the digital
camera in the first process.

The function appending method as set forth in
claim 1 or 2, wherein the program recorded on the
external recording medium is transmitted to the dig-
ital camera via a communication line and then
stores a received program into the recording
medium of the digital camera in the first process.

The function appending method set forth in any one
of claims 1 to 5, wherein the program is a print
image data generating program.

The function appending method as set forth in any
one of claims 1 to 5, wherein the program is a com-
munication program.

The function appending method as set forth in any
one of claims 1 to 7, wherein the image data is
recorded on the recording medium in the digital
camera.

A digital camera for recording image data by con-
verting an image pickup light photoelectrically, com-
prising:

external program reception means for receiving
a program recorded on an external recording
medium to record the program onto a recording
medium provided therein; and

execution control means for reading the pro-
gram from the recording medium at a desired
time to execute the read out program.

10. The digital camera as set forth in claim 9, further

comprising:
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1.

12.

13.

20

program deleting means for deleting a desired
program from the recording medium provided
therein.

The digital camera as set forth in claim 9 or 10,
wherein the program is a program for generating
print image data, and further comprising:

print data transmitting means for transmitting
the print image data generated by executing
the program to a printing device.

The digital camera as set forth in claim 9 or 10,
wherein the program recorded is a communication
program to communicate data with a terminal
device which is connected to a communication line.

The digital camera as set forth in any one of claims
9 to 12, wherein the image data is recorded onto
the recording medium provided therein.

Amended claims under Art. 19.1 PCT

1. (amended) A function appending method for a
digital camera which records image data by con-
verting an image pickup light photoelectrically, com-
prising the steps of:

a first process of receiving a program recorded
on an external recording medium, which is con-
nected to the digital camera exchangeably, to
store the program into a recording medium pro-
vided in the digital camera; and

a second process of reading out the program
from the recording medium in the digital cam-
era at a desired time and then executing the
read out program.

2. (amended) A function appending method for a
digital camera which records image data by con-
verting an image pickup light photoelectrically, com-
prising the steps of:

a first process of receiving a program recorded
on an external recording medium and transmit-
ted therefrom via a communication line to store
the program into a recording medium provided
in the digital camera; and

a second process of reading out the program
from the recording medium in the digital cam-
era at a desired time and then executing the
read out program.

3. (amended) The function appending method as
set forth in claim 1 or 2, further comprising: a third
process of deleting a desired program from the
recording medium in the digital camera.
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4. (amended) The function appending method set
forth in any one of claims 1 to 3, wherein the pro-
gram is a print image data generating program.

5. (amended) The function appending method as
set forth in any one of claims 1 to 3, wherein the
program is a communication program.

6. (amended) The function appending method as
set forth in any one of claims 1 to 5, wherein the
image data is recorded on the recording medium in
the digital camera.

7. (amended) A digital camera for recording image
data by converting an image pickup light photoelec-
trically, comprising:

external program reception means for receiving
a program recorded on an external recording
medium, which is connected to the digital cam-
era exchangeably, to record the program onto a
recording medium provided therein; and
execution control means for reading the pro-
gram from the recording medium at a desired
time to execute the read out program.

8. (amended) A digital camera for recording image
data by converting an image pickup light photoelec-
trically, comprising:

external program reception means for receiving
a program recorded on an external recording
medium and transmitted therefrom via a com-
munication line to record the program onto a
recording medium provided therein; and
execution control means for reading the pro-
gram from the recording medium at a desired
time to execute the read out program.

9. (amended) The digital camera as set forth in
claim 7 or 8, further comprising:

program deleting means for deleting a desired
program from the recording medium provided
therein.

10. (amended) The digital camera as set forth in
any one of claims 7 to 9, wherein the program is a
program for generating print image data, and fur-
ther comprising:

print data transmitting means for transmitting
the print image data generated by executing
the program to a printing device.

11. (amended) The digital camera as set forth in
any one of claims 7 to 9, wherein the program
recorded is a communication program to communi-
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cate data with a terminal device which is connected
to a communication line.

12. (amended) The digital camera as set forth in
any one of claims 7 to 11, wherein the image data
is recorded onto the recording medium provided
therein.

13. (canceled)
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